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Experimental 



Crystal data 

C 3 6H4 8 N 4 2+ -2Br"-H 2 0 
M, = 714.62 
Triclinic, PI 
a = 8.8494 (1) A 
b = 14.7170 (3) A 
c = 16.0838 (2) A 
a = 115.705 (1)° 
B = 105.380 (1)° 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r mi „ = 0.469, r maI = 0.715 

Refinement 

R[F 2 > 2a(F 2 )] = 0.032 
wR(F 2 ) = 0.077 
S = 1.02 

12945 reflections 
442 parameters 
9 restraints 



y = 91.946 (1)° 
V = 1792.83 (5) A 3 
Z = 2 

Mo Ka radiation 
jtt = 2.29 mm -1 
T = 100 K 

0.39 x 0.18 x 0.16 mm 



50860 measured reflections 
12945 independent reflections 
10091 reflections with / > 2<r(/) 
R:„, = 0.027 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.84 e A~ 3 

APmi,, = -0.75 e A~ 3 



In the title salt, C 36 H 48 N 4 -2Br~-H 2 0, the central benzene 
ring makes dihedral angles of 84.77 (9) and 69.92 (7)° with the 
adjacent imidazole rings. In the crystal, one of the heptyl 
groups is disordered over two sets of sites with an occupancy 
ratio of 0.474 (5):0.526 (5). In the crystal, the cations, anions 
and water molecules are connected via intermolecular O — 
H ■ Br, C— H • -Br and C— H ■ O hydrogen bonds, forming a 
three-dimensional network. 

Related literature 

For details and applications of A'-heterocyclic carbenes 
(NHCs), see: Winkelmann & Navarro (2010); Kascatan- 
Nebioglu et al. (2007); Teyssot et al. (2009); Herrmann et al. 
(1995); Choi et al. (2001); Kumar & Kumar (2009). For the 
stability of the temperature controller used in the data 
collection, see: Cosier & Glazer (1986). 




t Thomson Reuters ResearcherlD: A-3561-2009. 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


OIW-HIWI- ■ Brl 


0.84 (3) 


2.50 (3) 


3.3271 (17) 


169 (2) 


01W-H2W1- ■ Br2 


0.79 (3) 


2.54 (3) 


3.3280 (14) 


177 (3) 


Cl-HL4-Brl' 


0.95 


2.80 


3.6093 (15) 


144 


C3-H3A- ■ Br2 u 


0.95 


2.92 


3.7866 (16) 


153 


C5-H5A- ■ ■Br2 iil 


0.95 


2.89 


3.8162 (17) 


167 


C8-H8A- ■ Br2 iv 


0.99 


2.93 


3.9117 (16) 


172 


C15-H15^-Br2 iv 


0.99 


2.72 


3.6809 (19) 


165 


C15-H15B-Brl iv 


0.99 


2.80 


3.7842 (15) 


170 


C18-H18^-01W V 


0.95 


2.46 


3.187 (2) 


133 


C20— ■ Br2 


0.95 


2.76 


3.6602 (16) 


158 


C22-H22.4- ■ Brl' 


0.95 


2.70 


3.5577 (15) 


150 


C23-H23^- ■ Br2' 


0.99 


2.89 


3.7836 (14) 


151 


C23-H23B- ■ Br2" 


0.99 


2.81 


3.7285 (17) 


154 


Symmetry codes: (i) — x - 
—x, —y + 1, — z + 1; (v) x 


r-l.-V+l, 

- l,y,z. 


-z + 1; (ii) x 


f l,y,z + l; (hi) 


x, y, z + 1; (iv) 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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3,3'-[l,2-Phenylenebis(methylene)]bis(l-heptylbenzimidazolium) dibromide monohydrate 
R. A. Haque, M. A. Iqbal, M. Hemamalini and H.-K. Fun 

Comment 

^-Heterocyclic Carbenes (NHCs) is a versatile class of ligands, which have widespread applications in organometallic 
chemistry (Winkelmann & Navarro, 2010). Metal complexes of NHCs have proven to be potential antimicrobial (Kascatan- 
Nebioglu et at, 2007) and anticancer (Teyssot et at, 2009) agents. Notably, NHCs also exhibit excellent catalytical activ- 
ity for Heck and Suzuki coupling reactions (Herrmann et ah, 1995) and Metathesis Cross-Coupling reactions (Choi et ah, 
2001). Benzimidazole-based NHCs of similar structures and their metal complexes are now known to be effective catalysts 
for the cross coupling reactions of different alcohols and ratiometric sensing (Kumar & Kumar, 2009). 

The asymmetric unit of the title compound, (Fig. 1), consists of a 3,3'-[l,2-phenylenebis(methylene)]bis(l-heptylbenzi- 
midazolium) cation, two bromine anions and one water molecule. One of the heptyl group is disordered over two sets of 
sites, with an occupancy ratio of 0.474 (5):0.526 (5). The central benzene (C9-C14) ring makes dihedral angles of 84.77 
(9) and 69.92 (7)° with the adjacent imidazole (N1/N2/C1/C2/C7) and (N3/N4/C16/C21/C22) rings, respectively. 

In the crystal structure (Fig. 2), the cations, anions and water molecules are linked together via inter- 
molecular OIW— HlWl-Brl, OIW— H2Wl -Br2, CI— HIA-Brl, C3— H3A-Br2, C5— H5A - Br2, C8— H8A-Br2, 
C15— H15A -Br2, C15— H15B -Brl, C18— H18A -01W, C20— H20A -Br2, C22— H22A-Brl, C23— H23A-Br2 and 
C23 — H23B - Br2 (Table 1) hydrogen bonds, forming a three-dimensional network. 

Experimental 

A mixture of benzimidazole (2.36 g, 20 mmol) and finely ground potassium hydroxide (2.36 g, 30 mmol) in 30 ml of DMSO 
was stirred at room temperature (27-28 °C) for 30 minutes. 1 -bromoheptane (3.14 ml, 20 mmol) was added drop-wise in 
this consistently stirred mixture with further stirring for 2 h at the same temperature, poured into water (300 ml) and was 
extracted by chloroform (5 x 20 ml). The extract was dried by magnesium sulphate and evaporated under reduced pressure 
to afford A'-heptylbenzimidazole (1) as a thick yellowish fluid (3.87 g, 89.6%). Furthermore, a mixture of 1 (2.16 g, 10 
mmol) and l,2-bis(bromomethyl)benzene (1.32 g, 5 mmol) in dioxane (30 ml) was refluxed at 90 °C for 12 h. Desired 
compound (2.2Br) appeared as beige-colored precipitates in dark brown solution. The mixture was filtered and precipitates 
were washed by fresh dioxane (3 x 5 ml), dried at room temperature for 24 h, and soft lumps so obtained were ground to fine 
powder (1.72 g, 49.4%). Hot (saturated) solution of 2.2Br in deuterated DMSO (0.5 ml) was cooled to room temperature in 
NMR tube overnight to get single (prismatic) crystals suitable for X-ray diffraction study. 

Refinement 

Atoms H1W1 and H1W2 were located in a difference Fourier map and refined freely [O — H = 0.79 (3)-0.84 (2) A]. The 
remaining H atoms were positioned geometrically (C — H = 0.95-0.99 A) and were refined using a riding model, with 
(7i S0 (H) = 1.2 or 1.5C/ eq (C). A rotating group model was applied to the methyl groups. One of the heptyl group is disordered 
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over two sets of sites, with an occupancy ratio of 0.474 (5):0.526 (5). SAME restraints were applied in the refinement of 
the disordered components. In addition, the thermal ellipsoids of C32/C32X and C28/C29 were restrained to be equal. 

Figures 



Fig. 1. The asymmetric unit of the title compound, showing 30% probability displacement el- 
lipsoids and the atom-numbering scheme. H atoms have been omitted for clarity. 



Fig. 2. The crystal packing of the title compound, showing hydrogen-bonded (dashed lines) 
network. 



3,3'-[1,2-Phenylenebis(methylene)]bis(1-heptylbenzimidazolium) dibromide monohydrate 

Crystal data 



C 3 6H48N 4 2+ -2Br H 2 0 


Z = 2 


M r = 714.62 


F(000) = 744 


Triclinic, PI 


D x = 1.324 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 8.8494 (1) A 


Cell parameters from 9922 reflections 


b= 14.7170 (3) A 


6 = 2.6-33.7° 


c= 16.0838 (2) A 


li = 2.29 mnT 1 


a= 115.705 (1)° 


T= 100 K 


(3= 105.380 (1)° 


Block, colourless 


y = 91.946(l)° 


0.39x0.18x0.16 mm 


V= 1792.83 (5) A 3 




Data collection 




Bruker SMART APEXII CCD area-detector 
diffractometer 


12945 independent reflections 


Radiation source: fine-focus sealed tube 


10091 reflections with I > 2o(I) 


graphite 


R int = 0.027 


(p and co scans 


A _ T 1 ") CO A — 1 CO 

u max J£---> , v mm i.j 


Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 


/; = -13-^13 


7 min = 0.469, 7 max = 0.715 


k = -22^22 


50860 measured reflections 


/ = -24^24 



Primary atom site location: structure-invariant direct 
methods 





Refinement 
Refinement on F 
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Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.032 

wR{F 2 ) = 0.077 
S= 1.02 

12945 reflections 
442 parameters 
9 restraints 



Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w = l/[o 2 (F 0 2 ) + (0.03 59P) 2 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Apmax = 0.84 e A~ 3 
Ap m i„ = -0.75 e A~ 3 



0.6181P] 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Brl 


0.365462 (16) 


0.228743 (11) 


0.219134(10) 


0.02173 (4) 


Br2 


0.031239 (16) 


0.512483 (11) 


0.193441 (10) 


0.02124 (4) 


Nl 


0.48319 (13) 


0.66074 (9) 


0.94225 (8) 


0.0168 (2) 


N2 


0.72144 (13) 


0.65150 (9) 


1.01988 (8) 


0.0172 (2) 


N3 


0.07774(13) 


0.69630 (9) 


0.68277 (8) 


0.0178 (2) 


N4 


0.19471 (14) 


0.67552 (10) 


0.57302 (9) 


0.0198 (2) 


CI 


0.63655 (16) 


0.66612 (10) 


0.94634 (10) 


0.0171 (2) 


H1A 


0.6787 


0.6786 


0.9030 


0.021* 


C2 


0.61934 (16) 


0.63548 (10) 


1.06701 (10) 


0.0167 (2) 


C3 


0.64670 (17) 


0.61359 (11) 


1.14536 (10) 


0.0193 (3) 


H3A 


0.7500 


0.6096 


1.1792 


0.023* 


C4 


0.51353 (18) 


0.59803 (11) 


1.17085 (10) 


0.0207 (3) 


H4A 


0.5262 


0.5831 


1.2239 


0.025* 


C5 


0.36033 (18) 


0.60365 (11) 


1.12058 (11) 


0.0215 (3) 


H5A 


0.2727 


0.5921 


1.1405 


0.026* 


C6 


0.33375 (16) 


0.62550 (11) 


1.04280 (10) 


0.0193 (3) 


H6A 


0.2306 


0.6294 


1.0088 


0.023* 


C7 


0.46771 (16) 


0.64135 (10) 


1.01748 (10) 


0.0166 (2) 


C8 


0.35503 (16) 


0.67445 (11) 


0.87201 (10) 


0.0187 (3) 


H8A 


0.2604 


0.6221 


0.8496 


0.022* 
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H8B 


0.3889 


0.6635 


0.8149 


0.022* 


C9 


0.30936 (16) 


0.77994 (11) 


0.91357 (10) 


0.0177 (3) 


CIO 


0.40829 (17) 


0.86003 (11) 


0.99982 (11) 


0.0220 (3) 


HlOA 


0.5053 


0.8482 


1.0332 


0.026* 


Cll 


0.36713 (19) 


0.95694 (12) 


1.03770 (11) 


0.0252 (3) 


H11A 


0.4355 


1.0105 


1.0967 


0.030* 


C12 


0.2263 (2) 


0.97520 (12) 


0.98931 (11) 


0.0266 (3) 


H12A 


0.1980 


1.0413 


1.0148 


0.032* 


C13 


0.12706 (19) 


0.89630 (13) 


0.90350 (11) 


0.0253 (3) 


H13A 


0.0305 


0.9089 


0.8705 


0.030* 


C14 


0.16660 (16) 


0.79853 (11) 


0.86476 (10) 


0.0193 (3) 


C15 


0.04692 (16) 


0.71575 (12) 


0.77466 (10) 


0.0204 (3) 


H15A 


0.0452 


0.6514 


0.7803 


0.025* 


H15B 


-0.0599 


0.7348 


0.7715 


0.025* 


C16 


-0.03893 (16) 


0.64533 (11) 


0.59265 (10) 


0.0183 (3) 


C17 


-0.20136(17) 


0.61256 (12) 


0.56824(11) 


0.0215 (3) 


H17A 


-0.2515 


0.6215 


0.6160 


0.026* 


C18 


-0.28532 (18) 


0.56616 (12) 


0.46997(11) 


0.0250 (3) 


H18A 


-0.3966 


0.5430 


0.4497 


0.030* 


C19 


-0.21027 (19) 


0.55241 (12) 


0.39959 (11) 


0.0261 (3) 


H19A 


-0.2724 


0.5198 


0.3330 


0.031* 


C20 


-0.04885 (19) 


0.58480 (12) 


0.42390 (11) 


0.0246 (3) 


H20A 


0.0016 


0.5754 


0.3761 


0.029* 


C21 


0.03504(17) 


0.63207 (11) 


0.52276 (10) 


0.0197 (3) 


C22 


0.21526 (16) 


0.71327 (11) 


0.66812 (10) 


0.0190 (3) 


H22A 


0.3135 


0.7472 


0.7180 


0.023* 


C23 


0.89380 (16) 


0.64783 (11) 


1.04495 (10) 


0.0199 (3) 


H23A 


0.9285 


0.6320 


0.9872 


0.024* 


H23B 


0.9132 


0.5921 


1.0632 


0.024* 


C24 


0.99196 (17) 


0.74804 (11) 


1.12807 (11) 


0.0217(3) 


H24A 


1.1005 


0.7363 


1.1530 


0.026* 


H24B 


0.9441 


0.7700 


1.1814 


0.026* 


C25 


1.0042 (2) 


0.83405 (12) 


1.10038 (12) 


0.0279 (3) 


H25A 


0.8967 


0.8498 


1.0803 


0.033* 


H25B 


1.0449 


0.8106 


1.0440 


0.033* 


C26 


1.1138(2) 


0.93188 (13) 


1.18354 (13) 


0.0312(4) 


H26A 


1.2184 


0.9146 


1.2074 


0.037* 


H26B 


1.1310 


0.9804 


1.1580 


0.037* 


C27 


1.0495 (2) 


0.98436 (13) 


1.26812 (13) 


0.0318(4) 


H27A 


1.0368 


0.9369 


1.2954 


0.038* 


H27B 


0.9428 


0.9987 


1.2436 


0.038* 


C28 


1.1542 (3) 


1.08388 (15) 


1.34891 (15) 


0.0474 (4) 


H28A 


1.1636 


1.1328 


1.3227 


0.057* 


H28B 


1.2621 


1.0704 


1.3724 


0.057* 


C29 


1.0880 (3) 


1.13208 (15) 


1.43403 (15) 


0.0474 (4) 


H29A 


1.1598 


1.1953 


1.4847 


0.071* 


H29B 


1.0790 


1.0841 


1.4605 


0.071* 


H29C 


0.9827 


1.1478 


1.4116 


0.071* 


C30 


0.31844 (18) 


0.68129 (12) 


0.52875 (11) 


0.0237 (3) 
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I I "J Q T> 


A CAflC 

U.3Uy3 


A A 1 AO 

u.y iyo 


A A AC/i 

u.4yjo 


A A1 A * 

U.U34* 


A /I7/I /C\ 

U.4 /4 (3) 


C34 


A C 1 A A /7A 

u.3iuy ( /) 


A O ZA 1 

U.5D4Z (o) 


A 1 COT /C\ 

U.3DZZ ( j) 


a mo/i ( 1 1\ 
U.UZo4 (13) 


A /I7/I /C\ 

U.4/4 (3) 


I I 1 1 A 

1 I.HA 


U.oUZl 


n 0 1 7Q 

u.oi /y 


A ICO/1 

U.3 jo4 


A A1/1 * 

U.U34 


A A 7/1 /^CA 

U.4/4 (3) 


I I "J ^ T) 


A A 1 AO 

U.43Uo 


A O 1 AT 

U.olUZ 


A 1 OO A 

U.Zoo4 


A A1 A * 

U.U34* 


A /I7/I /C\ 

U.4/4 (3) 


C33 


A A /CA 
U.3t) /4 (3) 


A ACT O (1\ 

U.y!>Zo (3) 


A 1 C1 1 S1\ 

U.3!)33 (3) 


a mm /a\ 
U.U3UZ (y) 


A /I7/I /C\ 

U.4 /4 (3) 


I I ~> C A 

hl33A 


a /ion 
U.4oZl 


A AA/I A 


A 1 CO 1 

U.3Dol 


a ai/;* 
U.U30* 


A /I7/I /C\ 

U.4 /4 (3) 


ri33r> 


A ££AQ 


u.yyi / 


U.^f 11^ 


a ni/;* 
U.U3u 


A A 7/1 fC\ 

U.4 /4 (3) 


C3o 


a <ri n /7A 

U.olZl (/) 


A A1 C A ( C\ 

u.y3DU (0) 


A i /;i o f A \ 

U.Zo3o (4) 


A A/I1C A\ 

U.U43j (14) 


A /I7/I /C\ 

U.4 /4 (3) 


I n /: a 


A C C /I A 

U.0344 


1 AAA*7 
l.UUU / 


u.zoyy 


A f\C C * 


A AI A /C\ 

U.4/4 (3) 


ri3or> 


A c i 77 

U.jl // 


(\ am c 
U.yuio 


a -trtCA 
U.ZU04 


a a/;c* 


A A 7/1 /^CA 

U.4/4 (3 ) 




a /:m o 
U.oy3Z 


A O AAA 

u.oyuy 


A TC1 1 

U.ZD / I 


A A/^C* 


A /I7/I /C\ 

U.4 /4 (3) 


C31A 


A 1 1 CA /OA 

U.313U (o) 


U. / /CO (4) 


A CA7C f A\ 

U.jU/j (4) 


a mm /i 1 \ 
U.UZy3 (11) 


A C">£ /C\ 

U.3Zo (3) 


1 1 1 1 r> 


A OA7C 
U.ZU / J 


A 77/1 O 

U. / /4o 


A A an A 
U.4o /4 


A A1C* 

U.U3j* 


A C7£ /'CA 

U.3ZO (3 ) 


U1 1 / " 


A 1 A £.1 

U.34o3 


A O A 1 /I 

U.8414 


U.Doo / 


A AI C * 

U.U3D* 


a co/: /c\ 
U.3Zo (3) 


C3ZA 


A /1 1 C A / 1 OA 

U.433y (1Z) 


A ICC 1 ZO\ 

U. /ool (o) 


A A CT> {H\ 

vAjzz { 1) 


a mm c\ "i\ 
U.UZ3y (1Z) 


A CT/i /C\ 

U.3Zo (3) 


uioo 


A /1 1 CA 

U.43 jU 


u.oyz4 


A A 1 7/1 

U.41Z4 


A A7Q* 

u.uzy 


A C7£ /'CA 

U.3Zo (3 ) 




U.3433 


u. /yoi 


A CAAA 

U.dUUU 


A ATA* 

u.uzy* 


A C")£ /CA 

U.3Zo (3) 


C33A 


A /1AC7 f A\ 

U.4U3 / (4) 


A O 1 77 

U.ol / / (3) 


A 1 OC7 

U.3oD / (3) 


a m/cc /o\ 
U.UZtO (o) 


A C7/T /CA 

U.3Zo (3) 


1 1 1 1 / • 
hl33C 


A 1070 

U.3Z /o 


A 77AA 
U. / /UU 


A 1771 

U.3ZZ3 


A A17* 

U.U3Z* 


A C7/i /CA 

U.3Zo (3 ) 


I I "J q rv 


A 1 C OO 

U.33oZ 


A 0 7A1 

u.o /yz 


A A 1 CA 
U.41DU 


A AI 7 * 

U.U3Z* 


A 0£ /CA 

U.3Zo (3) 


/ • "J A V 

C34A 


a cc /en //;a 
U.33t)U (o) 


A O A OA 

U.o4oy {D) 


A 1 £07 /C\ 

U.3oo / p) 


A A77 7 ( A CW 

U.UZZ / (1U) 


A C7/C /CA 

U.3Zo (3) 


I 1 1 1 f • 


a /:a7o 
U.oU /o 


A 7001 

U. /oo3 


A I/HQ 

U.343y 


A A77* 

u.uz / 


A c.7/; /CA 
U.3Zo (3 ) 


hl34L> 


A CI AO 

U.o3Uo 


A AAAC 

u.yuuj 


A A 1 1 /I 

U.4314 


A A77* 

U.UZ l w 


A CO/; /CA 

U.3Zo (3) 


C33A 


A CT/I A ( A\ 

U.3Z4y (4) 


A OA1 A S1\ 

U.oy34 (3) 


A 1A£0 /1\ 

U.Zyoo (3) 


a mm /o\ 

u.uzyz (o) 


A CO/i /CA 

U.3Zo (3) 


U1 C / " 

hl33C 


A AC 1 A 

U.43 14 


A O A 1 C 


A 7117 

U.Z33 / 


A AI C * 

U.U3!)* 


A CO/; /CA 

U.3Zo (3) 


ri33D 


A /I7TA 

U.4 /ZU 


A QCTC 

u.yD3 J 


n 171 n 
U.3Z1U 


A A1C* 

U.U3D 


a co/; /ca 
U.3ZO (3 ) 


C3oA 


A £7£0 ( £\ 

U.o /oZ (o) 


u.yzjo (4) 


A 7 0 1 1 //l A 

U.Zol 1 (4) 


A A1C0 (\ C\\ 

U.U3jo (1U) 


A CO£ /CA 

U.3Zo (3 ) 


H36D 


0.6505 


0.9590 


0.2391 


A A C A * 

U.UM* 


0.526 (5) 


H36E 


0.7231 


0.8653 


0.2503 


0.054* 


0.526 (5) 


H36F 


0.7524 


0.9738 


0.3439 


0.054* 


0.526 (5) 


OIW 


0.39216 (15) 


0.47948 (11) 


0.29323 (9) 


0.0324 (3) 




H1W1 


0.380 (3) 


0.4177(19) 


0.2809 (17) 


0.050 (7)* 




H2W1 


0.307 (3) 


0.4896 (18) 


0.2719(17) 


0.048 (7)* 
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Atomic displacement parameters (A 2 ) 





U 


TT 22 
U 


U 


U 


u 


TT 23 
U 


Brl 


0.01641 (7) 


A AT/C 1 A ZO\ 

0.02614 (8) 


A AT T A A /"7~\ 

0.02309 (7) 


A A A /I AT /C\ 

0.00403 (5) 


A AATAA /C\ 

0.00799 (5) 


A A 1 A/1 1 t{L\ 

0.01061 (6) 


Br2 


0.01825 (7) 


ft ft<~\ O /I I /o\ 

0.02841 (8) 


ft ft'tft A ft /"7\ 

0.02049 (7) 


A AA ^TO /C\ 

0.00428 (5) 


A ftftOCf ( C\ 

0.00856 (5) 


A A1 /• r \ 

0.01277 (6) 


Nl 


a a 1 /n / c\ 

0.0142 (5) 


ft ft^ftft (C\ 

0.0200 (5) 


0.0152 (5) 


A AA^t 1 ( A \ 

0.0023 (4) 


A AA£"A ( A \ 

0.0050 (4) 


A AA r ft ( A \ 

0.0069 (4) 


N2 


0.0143 (5) 


ft rnno (r\ 

0.0208 (6) 


0.0172 (5) 


A ftft "i ^> S A\ 

0.0032 (4) 


A ftft/'H / A \ 

0.0067 (4) 


A AA O 1 /C\ 

0.0081 (5) 


N3 


a a 1 a a / c\ 

0.0144 (5) 


ft r\"~> a i ( r \ 

0.0243 (6) 


ft ft 1 a a / e\ 

0.0144 (5) 


A AA 1 "* A ( A \ 

0.0029 (4) 


A ftftAf ( A\ 

0.0046 (4) 


0.0087 (5) 


N4 


0.0181 (5) 


ft AI C A /f\ 

0.0254 (6) 


ft ft 1 or" / e\ 

0.0185 (5) 


A AA A 1 ( C\ 

0.0043 (5) 


A AAOI / A \ 

0.0083 (4) 


A A 1 A o se\ 

0.0108 (5) 


CI 


0.0 1 66 (6) 


ft ai m ( r \ 

0.0182 (6) 


ft ft 1 £"0 

0.0158 (6) 


A AA^O se\ 

0.0028 (5) 


a ft ft r a / e\ 

0.0064 (5) 


A AA r A ( C \ 

0.0064 (5) 


C2 


0.0159 (6) 


ft ft i *7 c ( r\ 

0.0175 (6) 


0.0166 (6) 


A ftft T ft /C\ 

0.0039 (5) 


A AAT7 / C\ 

0.0077 (5) 


A ftft /" "i /C\ 

0.0063 (5) 


C3 


0.0211 (6) 


ft aiai (r\ 

0.0203 (6) 


A A 1 /"A 

0.0169 (6) 


A AA c c f e\ 

0.0055 (5) 


a ft ft i a / e\ 

0.0074 (5) 


0.0078 (5) 


C4 


0.0262 (7) 


A A^A1 / /~ \ 

0.0201 (6) 


A A1 O /~ / /~ \ 

0.0 1 86 (6) 


0.0053 (5) 


0.0H2 (6) 


A AAOA / ^~ \ 

0.0089 (5) 


C5 


0.0215 (7) 


ft ft^\ 1 ft S1\ 

0.0210 (7) 


ft ft 1 1 O /"7\ 

0.0218 (7) 


A AA1T /f \ 

0.0023 (5) 


A A 1 1 A { r\ 

0.0119 (6) 


A ftft /" O ff\ 

0.0068 (6) 


C6 


A AI C"7 //"\ 

0.0157 (6) 


ft aiac tr\ 

0.0205 (6) 


ft /nni //^\ 

0.0202 (6) 


A AA1 A /C\ 

0.0024 (5) 


A AA"7A /C\ 

0.0079 (5) 


A ftft /" H /C\ 

0.0067 (5) 


C7 


A AI f / r\ 

0.0163 (6) 


ft A1 TI / V \ 

0.0171 (6) 


ft ft 1 O 

0.0152 (6) 


A ftft T /" /C\ 

0.0026 (5) 


A AA C A /C\ 

0.0059 (5) 


A ftft/' ft SC\ 

0.0060 (5) 


C8 


A A 1 c ft / r \ 

0.0159 (6) 


ft ai 1 i / r\ 

0.0211 (6) 


0.0155 (6) 


A AA 1 "7 iT\ 

0.0017 (5) 


A AA^r /r\ 

0.0025 (5) 


a aa r r ( c\ 

0.0066 (5) 


C9 


A A I /■ ( / /T\ 

0.0164 (6) 


ft ft"i 1 A 

0.0214 (6) 


0.0161 (6) 


A ftft ^ ft /C\ 

0.0029 (5) 


A ftft/' 1 / C\ 

0.0061 (5) 


A ftft O "7 /C\ 

0.0087 (5) 


CIO 


A A I A y| ( r\ 

0.0194 (6) 


ft AI A 1 /"7\ 

0.0242 (7) 


ftftW ftft /"7\ 

0.0199 (7) 


A ftft T A /C\ 

0.0030 (5) 


A AA A 1 / C\ 

0.0041 (5) 


a ftft ft ft (r\ 

0.0090 (6) 


Cll 


0.0299 (8) 


0.0224 (7) 


A A^ A d /^7\ 

0.0204 (7) 


A AA1 A /S~\ 

0.0030 (6) 


A A A o A / y \ 

0.0084 (6) 


A AA"7 1 / /~ \ 

0.007 1 (6) 


C12 


a r\ o *r* a /o\ 

0.0350 (8) 


0.0250 (7) 


A A^ A ^ 

0.0243 (7) 


A A1 ^\ ^7 / /~ \ 

0.0127 (6) 


A A 1 A A /^1\ 

0.0144 (7) 


A A110 / Z' \ 

0.0H8 (6) 


C13 


r\ ATf | /n\ 

0.0251 (7) 


ft ftl A "7 ZO\ 

0.0347 (8) 


ft /"7\ 

0.0228 (7) 


A A 1 T 1 //^\ 

0.0131 (6) 


A A 1 1 f~ / /1\ 

0.0116 (6) 


A A 1 /"I /ZT\ 

0.0163 (6) 


C14 


A A 1 /"A / f \ 

0.0169 (6) 


ft An/ s r i\ 

0.0276 (7) 


A A 1 r"A //^\ 

0.0159 (6) 


A AA A O ( C\ 

0.0048 (5) 


A AA"71 / C\ 

0.0071 (5) 


A A 1 1 A ( r \ 

0.01 10 (6) 


C15 


0.0145 (6) 


ft AI "\ -7 /OA 

0.0327 (8) 


A A 1 c> ( r \ 

0.0153 (6) 


A AA1 <~\ se\ 

0.0032 (5) 


A AA£"A / C\ 

0.0050 (5) 


A A 1 1 A ( r \ 

0.01 19 (6) 


C16 


A A 1 m / S \ 

0.0172 (6) 


a ai ^\ 1 //^\ 

0.0221 (6) 


A A 1 c\ ( r \ 

0.0152 (6) 


A AA1 o /e\ 

0.0038 (5) 


A AA (11 / C\ 

0.0042 (5) 


A AA o o se\ 

0.0088 (5) 


C17 


0.0 1 72 (6) 


0.0272 (7) 


0.0202 (7) 


A AA A ~i SC\ 

0.0042 (5) 


A AAT/ - / r\ 

0.0056 (5) 


A A 1 1 1 / y \ 

O.Olll (6) 


C18 


A A 1 AI l"7\ 

0.0193 (7) 


ft ft"~\ "7 A S1\ 

0.0274 (7) 


0.0235 (7) 


A AA1 A ( r\ 

0.0030 (6) 


A AAT1 ( r \ 

0.0022 (6) 


A A 1 A A ( r \ 

0.0100 (6) 


C19 


0.0259 (7) 


A AI A 1 ZO\ 

0.030 1 (8) 


A A1 f ~\ / S~\ 

0.0 1 62 (6) 


A AA A r" / /~ \ 

0.0045 (6) 


A A A 1 ^7 / /~ \ 

0.0017 (6) 


A AAOA / / \ 

0.0080 (6) 


C20 


0.0267 (7) 


ft A1A ,1 ZO\ 

0.0294 (8) 


a a 1 i") ( r\ 

0.0173 (6) 


A ftft /" O 

0.0063 (6) 


A AA"70 ( r \ 

0.0078 (6) 


A AAA "7 (r\ 

0.0097 (6) 


C21 


0.0188 (6) 


0.0229 (7) 


A A 1 O 1 //;\ 

0.0181 (6) 


A AA A A fZ\ 

0.0044 (5) 


A AA/CT t Z\ 

0.0062 (5) 


A AAA/C tZ\ 

0.0096 (5) 


C22 


a ai /-^ ( r\ 

0.0162 (6) 


ft AI A 1 / r 7\ 

0.0241 (7) 


A A 1 OA / r\ 

0.0180 (6) 


A AA1 o f e\ 

0.0038 (5) 


A ftftCC ( C\ 

0.0055 (5) 


A A 1 A"7 ( C\ 

0.0107 (5) 


C23 


A ft 1 A A / C\ 

0.0144 (6) 


ft mcc fi\ 

0.0255 (7) 


A A^ A y| 

0.0204 (6) 


a ftft/:^ /c\ 

0.0062 (5) 


0.0073 (5) 


a AAA*7 / C\ 

0.0097 (6) 


C24 


A A 1 TA t £\ 

0.0170 (6) 


A AT/IT (n\ 

0.0262 (7) 


A AT A 1 in\ 

0.0201 (7) 


A AAT T (C\ 

0.0032 (5) 


A ft ft CI /C\ 

0.0053 (5) 


A AAAT t£\ 

0.0093 (6) 


/— IT c 

C25 


A AT AA fO\ 

0.0299 (8) 


0.0288 (8) 


0.0273 (8) 


A A A 1 O 

0.0018 (6) 


A AAAO f£L\ 

0.0098 (6) 


A A1 A c tn\ 

0.0146 (7) 


C26 


A AI /I /I /"7\ 

0.0244 ( /) 


ft m/;i /'o^ 
U.Uzoi (8) 


A A A 1 A /A\ 

0.0414 (9) 


A A A 1 ft ( £\ 

U.lXJlv (o) 


A A 1 11 

0.0123 ( /) 


A A 1 1 1 /"7 \ 

0.0133 (/) 


C27 


ft AT A 1 S(W 

0.0341 (9) 


0.0273 (8) 


A A-l 1 A /0\ 

0.0314 (8) 


0.0028 (7) 


A AAA/ /*7\ 

0.0096 (7) 


A A 1 1 1 SH\ 

0.01 17 (7) 


C28 


ft ft/' ft 1 / 1 A\ 

0.0601 (10) 


ft ATOn /"7\ 

0.0289 (7) 


ft ft A AI /0\ 

0.0402 (8) 


A ftft 1 1 

0.0077 (6) 


A A A O /~ f r 7\ 

0.0086 (7) 


A A A O A ( r\ 

0.0084 (6) 


C29 


A A/C A 1 / 1 A^ 

0.0601 (10) 


0.0289 (7) 


A A A AT 

0.0402 (6) 


A AAT "7 t/L\ 

0.00 / / (6) 


0.0086 (7) 


A A A O A 1 '/L'\ 

0.0064 (6) 


C30 


0.0207 (7) 


0.0316 (8) 


0.0224 (7) 


0.0046 (6) 


0.0120 (6) 


0.0125 (6) 


C31 


0.021 (2) 


0.025 (3) 


0.026 (3) 


0.003 (2) 


0.010(2) 


0.011 (2) 


C32 


0.026 (3) 


0.0297 (9) 


0.012(3) 


-0.0043 (14) 


0.004 (2) 


0.0073 (17) 


C33 


0.037 (2) 


0.0225 (19) 


0.030 (2) 


0.0061 (16) 


0.0182 (17) 


0.0121 (17) 


C34 


0.032 (3) 


0.027 (2) 


0.023 (3) 


0.005 (2) 


0.009 (2) 


0.0084 (18) 


C35 


0.0307 (18) 


0.033 (2) 


0.030 (2) 


0.0012(15) 


0.0108(15) 


0.0166(18) 


C36 


0.038 (3) 


0.062 (3) 


0.042 (3) 


0.003 (3) 


0.017(3) 


0.030 (2) 


C31X 


0.031 (3) 


0.030 (3) 


0.037 (3) 


0.008 (2) 


0.017(3) 


0.021 (2) 


C32X 


0.026 (3) 


0.0297 (9) 


0.012(3) 


-0.0043 (14) 


0.004 (2) 


0.0073 (17) 
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C33X 


0.0217(14) 


0.0299 (19) 


0.0300 (18) 


0.0033 (13) 


0.0101 (13) 


0.0146 (16) 


C34X 


0.023 (2) 


0.0247 (18) 


0.024 (2) 


0.0026 (18) 


0.0094 (19) 


0.0138(16) 


C35X 


0.0295 (16) 


0.0322 (19) 


0.0263 (17) 


0.0002 (13) 


0.0099 (13) 


0.0135 (16) 


C36X 


0.035 (2) 


0.042 (2) 


0.039 (2) 


0.002 (2) 


0.017(2) 


0.0231 (19) 


OIW 


0.0238 (6) 


0.0322 (7) 


0.0347 (7) 


-0.0010(5) 


-0.0019 (5) 


0.0163 (6) 



Geometric parameters (A, °) 



Nl — CI 


1.3391 (17) 


C25 — H25B 


0.9900 


Nl — C7 


1.3961 (17) 


C26 — C27 


1.517 (2) 


Nl — C8 


1.4618 (18) 


C26 — H26A 


0.9900 


N2 — CI 


1.3304 (18) 


C26 — H26B 


0.9900 


N2 — C2 


1.3965 (17) 


C27 — C28 


1.520 (3) 


N2 — C23 


1.4799 (18) 


C27 — H27A 


0.9900 


N3 — C22 


1.3348 (17) 


C27 — H27B 


0.9900 


N3 — CI 6 


1.3928 (17) 


C28 — C29 


1.527 (3) 


N3 — CI 5 


1.4808 (18) 


C28 — H28A 


0.9900 


N4 — C22 


1.3377 (18) 


C28 — H28B 


0.9900 


N4 — C21 


1.3940 (18) 


C29 — H29A 


0.9800 


N4 — C30 


1.4740 (18) 


C29 — H29B 


0.9800 


Cl — H1A 


0.9500 


C29 — H29C 


0.9800 


C2 — C7 


1.3940(19) 


C30 — C31 


1.475 (8) 


C2 — C3 


1.3949 (19) 


C30 — C31X 


1.580 (7) 


C3— C4 


1.389 (2) 


C30 — H30A 


0.9900 


C3 — H3A 


0.9500 


C30 — H30B 


0.9900 


C4 — C5 


1.408 (2) 


C30 — H30C 


0.9600 


C4 — H4A 


0.9500 


C30 — H30D 


0.9600 


C5 — C6 


1.386 (2) 


C31 — C32 


1 .496 (9) 


C5 — H5A 


0.9500 


C31 — H31A 


0.9900 


C6 — C7 


1.3947 (19) 


C31 — H31D 


0.9900 


C6 — H6A 


0.9500 


C32 — C33 


1.560 (10) 


C8 — C9 


1.519 (2) 


C32 — H32A 


0.9900 


C8 — H8A 


0.9900 


C32 — H32D 


0.9900 


C8 — H8B 


0.9900 


C33 — C34 


1.529 (7) 


C9 — CIO 


1.3955 (19) 


C33 — H33A 


0.9900 


C9 — C14 


1.404 (2) 


C33 — H33B 


0.9900 


CIO— Cll 


1.392 (2) 


C34— C35 


1.511 (7) 


CIO— H10A 


0.9500 


C34— H34A 


0.9900 


Cll— C12 


1.386 (2) 
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Co — JN 1 — CI — JNZ 


1 on m / 1 o\ 
1 /y.U3 (1Z) 


JN 3 — C 1 6 — (_ 1 / — C 1 0 


1 oo no ( 1 c\ 
1 /o.Uo (1 j) 


p 1 XTO PO PO 

C 1 — JN Z — CZ — C / 


n no (\ c\ 
— U.UZ (1 j) 


C16 — CI / — CIS — ciy 


n c ^o\ 
0.5 (2) 


pOI XTO ( '") P"7 

CZ3 — JNZ — CZ — C / 


1 00 1 c. o\ 
_ 1 / /.3j (1Z) 


c 1 / — c 1 s — c 1 y — czu 


-0.4 (3) 


pi XTO f •") pi 

C 1 — JN Z — CZ — C 3 


1 / /.OO (1 j) 


pi 0 pin pnn pi] 

C 1 S — C 1 y — CZU — CZ 1 


A A ^0\ 

U.U (Z) 


PT1 XTO PO PI 

CZ3 — JN Z — CZ — C3 


n i /o\ 

0.3 (2) 


mi ni: ni nn 
JN 3 — C 1 6 — Cz 1 — CzO 


1 oo nn /1 /i\ 
— 1 /o.yU (14) 


p-7 PO PI P/1 

C / — CZ — C3 — C4 


n n /o\ 
U.U (Z) 


pn /-i 1 /; pti pin 
C 1 / — C 1 6 — Cz 1 — CzO 


n i /o\ 

-0.3 (2) 


XTO PO PI P/1 

JN Z — CZ — C3 — C4 


1 OO 1 O / 1 A \ 

— 1 1 1 .5 1 (14) 


\n pi (T P0 1 M/1 

JN j — CI 6 — Czl — JN4 


n n/^ /1 /z\ 
U.U0 (10) 


PO PI P/1 PC 

CZ — C3 — C4 — C J 


U.Z (Z) 


pn pi/; pti M/l 
CI / — C16 — Czl — JN4 


1 OO O 1 ( 1 /1\ 

1 /o. / 1 (14) 


PI P/1 PC p /; 

C3 — C4 — C D — Co 


n i /o\ 

-0.3 (2) 


pin nn pti pi/; 
C 1 y — CzO — Cz 1 — C 1 0 


n /i /o\ 

0.4 (2) 


P/1 PC P£ P*7 

C4 — CD — Co — C / 


n 1 /o\ 

0.1 (2) 


pin nn pti m/i 
C 1 y — CzO — Cz 1 — JN 4 


1 oo m / 1 c\ 
—1 /o.3U (ID) 


pi po P*7 P£ 

C3 — CZ — C / — Co 


n 0 /o\ 
-U.Z (Z) 


ni M/l ni pu 
Czz — JN 4 — Cz 1 — C 1 6 


n oo /1 ^\ 
-U.Z / (10) 


XTO PO P*7 p /: 

JN Z — CZ — C / — Co 


1 00 on ( 1 1 \ 
1 / /. /y (13) 


P1A ~KTA pn pi /; 

C30 — JN4 — Czl — C16 


1 oo £n / 1 1\ 
-[ /o.Oy (13) 


PI PO P*7 XT1 

C3 — CZ — C / — JN 1 


1 00 no /■ 1 o\ 
— 1 / /.yo (1Z) 


ni xTyi pm pnn 
Czz — JN4 — Cz 1 — CzO 


1 OO C£ / 1 /i\ 

1 /o.jO (10) 


XTO PO P*7 XT 1 

JNZ — CZ — C/ — JN 1 


n m /1 c\ 
-U.U3 (ID) 


pin M/i pm p^>a 
C30 — JN4 — Cz 1 — CzO 


n 1 

0.1 (3) 


PC P£ P*7 PO 

Cj — Co — C / — CZ 


n 1 /o\ 
0.1 (2) 


P1/C Ml PT> M/1 

C16 — JN3 — Czi — JN4 


— U.34 (1 /) 


PC P/C p-7 XT 1 

Cj — Co — C / — JN 1 


1 OO 1 A f 1 /I \ 

1 / /.34 (14) 


pic "\y3 ni M/l 
C 1 J — JN i — Czz — JN 4 


1 11 O 1 { 1 /1\ 

1 /3. / 1 (14) 


P1 XT 1 P*7 { "~> 

C 1 — JN 1 — C7 — C2 


n n*7 / 1 c\ 

0.07 (15) 


C2 1 — JN 4 — C22 — JN 3 


ATOP 

0.38 (17) 


C8— Nl— C7— C2 


-179.04 (12) 


C30— N4— C22— N3 


178.80 (13) 


CI— Nl— C7— C6 


-177.48 (14) 


CI— N2— C23— C24 


100.16(16) 


C8— Nl— C7— C6 


3.4 (2) 


C2— N2— C23— C24 


-82.96(17) 


CI— Nl— C8— C9 


-101.05 (16) 


N2— C23— C24— C25 


-73.02 (16) 


C7— Nl— C8— C9 


77.90(16) 


C23— C24— C25— C26 


-175.79 (13) 
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"VT1 /^n pin 
JN 1 — Co — CV — C 1 U 


i r n p. o\ 
l!).3z (lo) 


/"""M PTC /~iT/T pT7 

C24 — C25 — C26 — C2 / 


£*7 OA C\ A\ 

— o /.oy (iy) 


Mi no pn p 1 i /i 

JN 1 — Co — Cy — C14 


1 /; c 1 1 /i t\ 
-lo!).31 (12) 


C25 — C26 — C2 / — C2S 


1 T7 A O ( 1 /;\ 

—1 / /.4o (lo) 


pi i /i pin nil 

C 1 4 — CV — C 1 U — C 1 1 


U.Z (2) 


r^T/: r^T7 no nn 
C26 — C2 / — C25 — C2V 


1 "7*7 AO /1 *7\ 

—i / /.yo (1 /) 


no pn pi a p i i 

to — cy — c i u — c 1 1 


1 7o co ( 1 i\ 
1 /y.jy (13) 


C22 — JN4 — C 3U — C3 1 


— 1 13.0 (3 ) 


pn pin pi i rn 

cy — c i u — c 1 1 — c i z 


-0.3 (2) 


C2 1 — JN 4 — C 3 0 — C3 1 


o4.4 (3) 


pi a p i i pi i pn 
C 1 U — C 1 1 — C 1 z — C 1 3 


0.3 (2) 


C22 — JN4 — C3U — C3 1 A 


-95.1 (3) 


p 1 1 rn pi i p i /i 
CI 1 — Clz — C13 — C14 


-0.1 (2) 


C2 1 — JN 4 — C5 U — Co 1 A 


83.1 (3) 


P 1 o p 1 1 p 1 A pn 

c i z — c 1 3 — c 1 4 — cy 


-0.1 (2) 


M/i r^"JA f^i rn 
JN4 — C3U — C3 1 — C32 


1 /0.3 (oj 


nn pi i pi/i pi c 
C 1 z — C 1 3 — C 1 4 — C 1 J 


i T/i in / 1 a \ 
1 /o.iy (14) 


C31X — C30 — C31 — C32 


V2.5 (15) 


Pin pn pn pn 

c i u — cy — C 1 4 — C 1 3 


A A 

U.U (2) 


ni /^n /^n 
C30 — C31 — C32 — C33 


— 14/. / (6) 


po pn pi /i p i -> 
Co — cy — C 1 4 — C 1 3 


1 *7A 1 A n 1\ 

-i /y.3y (13) 


/~"n r^i/i 
C31 — C32 — C33 — C34 


i 1 tn\ 
-15/. 1 (/) 


pi a pn p 1 /i pi c 

c i u — cy — c 1 4 — c i j 


1 *7/i AC ( 1 1 \ 

-1 /o.lD (13) 


C32 — C33 — C34 — C35 


— 1 /0.0 (5) 


po pn pi I pi c 

Co — cy — C 1 4 — C 1 J 


4.6 (2) 


f~*ll r^iA ri? /^i/; 
C33 — C34 — C35 — C36 


1 "7A 1 {A \ 
— 1 /0.2 (4) 


PT) "N.T1 p| f P 1 /I 

C22 — JN 3 — C 1 5 — C 1 4 


25.2 (2) 


JN4 — C30 — C3 1 A — C32A 


—174.1 (4) 


C16— N3— C15— C14 


-161.53 (13) 


C31— C30— C31X— C32X 


-70.8(16) 


C13— C14— C15— N3 


97.87 (16) 


C30— C3 1 X— C32X— C3 3X 


154.5 (6) 


C9— CI 4— CI 5— N3 


-86.02 (17) 


C31X— C32X— C33X— C34X 


154.0 (6) 


C22— N3— CI 6— C21 


0.16(16) 


C32X— C33X— C34X— C35X 


175.9 (6) 


C15— N3— C16— C21 


-174.34 (13) 


C33X— C34X— C35X— C36X 


179.2 (4) 



Hydrogen-bond geometry (A, °) 



D—H-A 


D—H 


H—A 


D-A 


D—H-A 


OIW— H1W1- -Brl 


0.84 (3) 


2.50 (3) 


3.3271 (17) 


169 (2) 


01W— H2Wl-Br2 


0.79 (3) 


2.54 (3) 


3.3280 (14) 


177 (3) 


CI— HIA-Brl' 


0.95 


2.80 


3.6093 (15) 


144 


C3— H3A-Br2 ii 


0.95 


2.92 


3.7866 (16) 


153 


C5— H5A- -812'" 


0.95 


2.89 


3.8162(17) 


167 


C8— H8A- -Br2 iv 


0.99 


2.93 


3.9117(16) 


172 


CI 5— H15A-Br2 iv 


0.99 


2.72 


3.6809 (19) 


165 


C15— H15B-Brl iv 


0.99 


2.80 


3.7842 (15) 


170 


C18— H18A-01W V 


0.95 


2.46 


3.187 (2) 


133 


C20— H20A-Br2 


0.95 


2.76 


3.6602(16) 


158 


C22— H22A-Brl i 


0.95 


2.70 


3.5577 (15) 


150 


C23— H23A-Br2 i 


0.99 


2.89 


3.7836 (14) 


151 


C23— H23B-Br2" 


0.99 


2.81 


3.7285 (17) 


154 


Symmetry codes: (i) -x+l, 


-y+ 1 , -z+ 1 ; (ii) x+ 1 , y, z+ 1 ; (iii) x, y,z+l; (iv) 


-x, -y+1, 


-z+1; (v) x-\,y, z. 
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